















































































































































































































1) CUF(pph3)3・2EtoH (2.5 m01%)
































Proline catalyzed dired aldolreaction
L・proline


























































































































































































































































































a) 1Solated yield. b) Djastereomeric ratio 【syn:an勿 after puri打Cation.







































































a)1Solated yield. b) D治Stereom引ic ratio (syn:an切 a什er pur而Cation. C) D治Stereom引ic ratio by lH NMR













































R = Me, A11yl
n = 0,12; m
1) CUF(pph3)32MeoH
















































































CH2C12 ( 0.4M )
3
4
THF ( 0.1M )
THF ( 0.05M )
CH2C12 ( 0.05M )
time (h)
a) 1Solated yield.




































































































































a) K2C03, acetone, CH31
b) COC12,4A MS,'proH, CH3CN,ム
C) DMAP, CH2C12, Et3N, acryloyl chloride
の Rhcl(pph3)3, THF, Et2Zn
















































































































































































yield 76 ~ 49%
































































































































L9 R = 1Pr
LI0: R = Me
Llt R = tBU
L12 R = cyclopentyl








a) Method A to a solution of Rhcl(pph3)3 (2 m01%)in cH2C12 Was added ligand (12 equiv.),α,β
Unsaturated ester(2; 12 equiv.) and benzaldehyde (4; 1 equiv.) at ooc. Then Et2Zn (36 equiv.)
Was slowly added, and stirred forthe time.
b) Method B to a solution of Rhcl(pph3)3 (2 m01%) in cH2C12 Was added ligand (12 equiv.),and
Et2Zn (1.2 equiv.) at o゜c and stirred for 15 min.α,β・unsa加rated ester(212 equjv.) and
benzaldehyde (4; 1 equiv.) was added to the m轍Ure, and then Et2Zn (2.4 equiv. or 12 equiv.) was
Slowly added and stirred forthe time






























































































0 X = CF3

































































































































































CU・catalyzed reductive Mannich reaction
劣三亘J 々ジウム餅梨還元的マンニッと反'





































































































































a) 1Solated yield. b) Diastereomeric ratio [syn:an切 after purification.


























































a)1Solated yield. b) Each diastereomers were isolated by column chromatography






















































































b) Each diastereomers were isolated by column chromatography














































































































































































































































Isyn:anti= 96:41b)＼N lsy :anガ7C

































a) 1Solated yield. b) Diastereom引ic ratio [syn冶n勿 after puri而Cation.
の The syn produd was obねined as the sole product.の三,z ratio by lH NMR.






















































































































































































































































性で Syπ体のβ・ラクタム Syπ・7Ca とβ・アミノエステノレSyπ・8Ca を与え,伽ti体のβ、ラク
タムaπガ・7Caはほとんど得られなかった(scheme4-5,eq.1).一方,ノレイス酸としてBF3
Et20を添加すると,απガ体のβ・ラクタムの生成比が増加した(scheme4-5,eq2).また,
























e zn (3 equiv.)


















Et zn (3 equiv.)






































































































































































































































































































10% pd/C (55 m01%)
21












































































10% pd/C (5.5 m01%)













































































































































































































































































































反応溶媒として用いた Et20,THF,トノレエンはすべて使用する前に Ar 雰囲気下,
Na・be11Zophenone kety1 蒸留したものを用いた. CH3CN,ヘキサン, DME, DMF,

















NMR による測定は,内部標準物質を 0即m として低磁場側を(+),高磁場側を
とした.
NMRspeC廿a 中の記載は以下の略語に従った.








柳本製作所 MICRO MELTING POINTAPPARATUS MP、S3.
Gas・ιiquid C11romatography (GLC)
Hitachi G・350o gas C11romatograph
HitachiD・250O C11romato-1ntegrator
GLC による測定は,特に指定しない限り次の条件を用いた
COIU如Isize:φ 025mm X 15 m
Temperat山e:40゜C-200゜C (昇温 20゜C /m伽)
旋光度
JASCO PI020
Ce11:3.5 φ X 5011血
integration time:20 sec
High perf0血田Ice Liquid C11romatog叩hy (HPLC)
Hitach L・60oo pulnp, UVIDEC.100、VI

















Ar 雰囲気下,室温で Rha(pph3)3(2 m01%)の THF(2.5 mL)溶液に,アクリノレ酸
メチル(2a,11血01)とべンズアルデヒド(4A,11血01)を加え,直ちにジエチル亜鉛
(12 mL,1.OM in hexa11e,121血01)をゆっくり滴下した後, TLC にて原料が消失する
まで反応を行った.この反応を氷と 10% HC1 の水溶液に注ぎ, ACOEt で抽出した.
ACOEt層を飽和NaC1水溶液で洗浄した後,無水Mgs04で乾燥,減圧下で溶媒を留
去し,残澄をカラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Aa(syπ
45%,フフ.5 mg.απti:50%,959 mg)を得た.
Sy115Aa: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.B (3H, d, j= 72 HZ),2.80
(1H, qd, j= 72,3.6 HZ),2.92 (1H, br),3.68 (3H, S),5.11 (1H, d, j= 3.6 HZ),725-735
(5H, m); BC NMR (10O MHZ, CDC13)δ:10.68,4631,51.86,73.54,125.9,127.4,
1282,1413,176.1; Ms nvz:194 (M゛). HRMs calcd. for C11H1403:194.094 (M゛),
F0如d:194.094; 1R (neat) cm、1:3478,1731.
απti・5Aa: A C010rless solid; M.P.50.5-51.5 ゜C; 1H NMR (40O M11Z, CDC13)δ:1.01
(3H, d, j= 72 HZ),2.82 (1H, dq, j= 8.4,72 HZ),2.93 (1H, d, j= 42 HZ),3.73 (3H, S),
4.75 (1H, dd, j= 8.4,42 HZ),728-739 (5H, m); BC NMR (10O MHZ, CDa3)δ:
14.49,47.08,5190,76.40,126.6,128.0,128.4,141.4,176.1; MS 11がZ:194 (八r). HRMS
Calcd. for C11H1403:194.094 (八f), F0如d:194.094; 1R (鴎r) cm'1:3457,1711.
Uetみy13-hydr0り,・2一版ethyl・3イずイか加Uor0抗et五1りPみeπy11Propaπoate イSBω
5Aaと同様の方法により4Aの代わりにP、トリフルオロメチルベンズアルデヒドを用い
て反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ba
(syπ:50%, BO.9 mg. aπti:46%,120.8 mg)を得た.
Sy115Ba: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.10 (3H, d, j=フ.6 HZ),279
(1H, qd, j=フ.6,3.6 HZ),321 (1H, d, j= 32 HZ),3.71 (3H, S),5.19 aH, br),フ.47 (2H,
d, j=フ.6 HZ),フ.61(2H, d, j=フ.6 HZ);13C NN恨、(10O MHZ, CDd3)δ:1031,4598,
64
52.05,7279,124.1 (q, j= 270.6 HZ),1252 (m),1262,129.6 (q, j= 32.3 HZ),1452
(m),176.0;19F NMR (90 MHZ, CDa3)δ:024 (3E S); MS I?VZ:262 (M゛). HRMs calcd.
for C12H1303F3:262.082 (M-), F0如d:262.083; 1R (neat) cm、1:3480,1718,1327.
απti・5Ba: A C010rless solid; M.P.79.0-80.0 ゜C; 1H NMR (40O MHZ, CDC13)δ:1.06
(3H, d, j= 72 HZ),2.82 (1H, dq, j= 8.0,72 HZ),322 (1H, d, j= 4.8 HZ),3.73 (3H, S),
4.82 (1H, dd, j= 8.0,4.8 HZ),フ.47 (2H, d, j= 8.4 HZ),フ.62 (2H, d, j= 8.4 HZ); BC
NMR (10O MHZ, CDC13)δ:14.44,46.81,52.03,75.63,124.0 (q, j= 270.8 HZ),125.4
(m),1269, B02 (q, j= 323 HZ),145.4 (m),175.8;19F NMR (90 MHZ, CDa3)δ:
・0.17 (3F, S); MS I?VZ:262 (M゛). HRMs calcd. for C12HB03F3:262.082 (入f), F0如d:
262.083; 1R (鴎r) cm'1:3451,1715, B30.
Uethy13イず一C鹿10roPみeπyり一3-hydr0町,-2一抗ethyゆroPαπoate イSCω
5Aaと同様の方法により4Aの代わりにP、クロロベンズアルデヒドを用いて反応を行
い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ca(syπ:47%,
107.5 mg. ahti:57%,107.5 mg)を得た.
Sy11-5Ca: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.10 (3H, d, J= 72 HZ),2.74
(1H, qd, j=フ.2,3.8 HZ),3.13 (1H, br),3.68 (3H, S),5.07 (1H, d, j= 3.8 HZ),726-732
(4H, m); BC NMR aoo MHZ, CDC13)δ:10.64,4620,5195,72.90,1273,1283,
133.1, B9.8,176.0; MS 加Z:228 (M-). HRMs calcd. for C11HB03CI:228.055 (M゛),
229.059 (M-+D, Fowld:228.055,229.061; 1R (neat) cm'1:3478,1730,1091.
απti5Ca: A C010rless solid; M.P.67.0イ8.0 ゜C; 1H NMR (40O M11Z, CDC13)δ:1.03
(3H, d,ノ'= 6.8 HZ),27フ(1H, qd, j= 8.4,6.8 HZ),3.08 (1H, d, j= 4.8 HZ),373 (3H, S),
473 (1H, dd,j= 8.4,4.8 HZ),728 (2H, m),733 (2H, m); BC NMR aoo MHZ, CDC13)
δ:14.41,4693,51.99,75.61,127.9,128.6, B3.フ,140.0,175.9; MS 11VZ:228 (M゛).
HRMs calcd. for C11HB03CI:228.055 (M゛),229.059 (M゛+D, F0如d:228.055,




ラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Da(syπ:54%, B6.6 mg
απti:41%,103.o mg)を得た.
Sy11-5Da: A C010rless oil;1H NMR (40O MHZ, CDa3)δ:1.10 (3H, d, J= 72 HZ),2.80
(1H, qd, j= 72,32 HZ),320 (1H, d, j= 32 HZ),370 (3H, S),3.91 (3H, S),5.18 (1H, t,
j= 32 HZ),フ.42 (2H, d, j= 8.4 HZ),8.02 (2H, d, j= 8.4 HZ); BC NMR (10O MHZ,
CDC13)δ:10.52,46.13,52.07,52.07,73.10,125.8,1292,129.5,146.5,166.8,175.8;
MS 加Z:252 (M-). HRMs calcd. for cBH1605:252.100 (M-), F0如d:252.100; 1R
(neat) cm'1:3496,1723
απti5Da: A C010rless solid; M.P.97.0-98.5 ゜C.1H NMR (40O MHZ, CDC13)δ:1.06
(3H, d, j= 72 HZ),2.82 (1H, dq, j= 8.0,72 HZ),3.16 aH, d, j= 4.8 HZ),3.72 (3H, S),
3.92 (3H, S),4.82 (1H, dd, j= 8.0,4.8 HZ),フ.42 (2H, d, J = 8.O HZ),8.03 (2H, d, j=
8.O HZ); BC NMR (10O MHZ, CDC13)δ:14.46,46.93,5199,52.11,75.86,126.5,129.フ,
129.8,146.6,166.フ,175.フ; MS I?VZ:252 (M゛). HRMs calcd. for cBH1605:252.100
(M-), F0如d:252.100; 1R (鴎r) cm'1:3457,1717,1699.
Uethy13-hydr0り,・2一抗etみyl-3φ一too,φroPαπoate βEω
5Aaと同様の方法により4Aの代わりにP、トルアルデヒドを用いて反応を行い,カラム
クロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ea (syπ:47%,98.8 mg
απガ:46%,949mg)を得た.
Sy115Ea: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.12 (3H, d,ノ'= 72 HZ),233
(3H, S),2.フフ(1H, qd, j= 72,4.O HZ),2.91 (1H, br),3.66 (3H, S),5.05 aH, d, j= 4.0
HZ),フ.14 (2H, d, j=フ.6 HZ),フ.22 (2H, d, j=フ.6 HZ);13C NMR (10O NⅡ・1Z, CDa3)δ:
10.88,21.10,46.44,51.83,73.58,125.8,128.9, B7.0, B8.4,176.1; MS 加Z:208 (八f)
HRMs calcd. for C12H1603:208.109 (M゛), F0如d:208.110;1R (neat) cm、1:3475,1720
aπti5Ea: A C010rless solid; M.P.50.0-51.0 ゜C; 1H NMR (40O MHZ, CDC13)δ:1.00
(3H, d, j= 72 HZ),234 (3H , S),2.81 (1H, dq, j= 8.4,72 HZ),2.82 (1H, d, j= 4.0
HZ),373 (3H, S),4.17 (1H, dd, j= 8.4,4.O HZ),フ.16 (2H, d, j= 8.8 HZ),723 (2H, j=
8.8 HZ);13C NMR (10O MHZ, CDC13)δ:14.45,21.10,47.09,5179,7621,126.4,129.0,





行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Fa(syπ:49%,
110.8 mg.απti:46%,1022 mg)を得た.
Sy115Fa: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.14 (3H, d, j= 72 HZ),2.76
(1H, qd, j= 72,4.6 HZ),2.87 (1H, br),3.65 (3H, S),3.80 (3H, S),5.01 (1H, d, j= 4.6
HZ),6.87 (2H, d, j= 8.8 HZ),725 (2H, d, j= 8.8 HZ);13C NMR (10O MHZ, CDC13)δ:
11.10,46.56,51.79,5521,73.45,113.6,127.1, B3.5,158.9,176.0; MS 加Z:224 (入r).
HRMs calcd. for C12H1604:224.105 (M-), F0如d:224.105;1R (neat) cm大 3491,1731.
απti5Fa: AC010rlesssolid; MP.55.0-56.0 ゜C;1HNMR (40O MHZ, CDC13)δ:0.98 (3H,
d, j=フ.6 HZ),2.79 (1H, dq, j= 8.8,フ.6 HZ),2.88 (1H, d, j= 4.O HZ),3.08 (3H, S),373
(3H, S),4.70 (1H, dd, j= 8.8,4.O HZ),6.88 (2H, d, j= 8.8 HZ),725 (2H, d, j= 8.8
HZ); BC NMR aoo MHZ, CDa3)δ:14.45,47.18,51.88,5523,7599,113.8,127.8,




カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ga(syπ:39%,94.1 mg
a元ti:43%,106.2 mg)を得た.
Sy115Ga: A C010rless oil;1H NMR (CDa3)δ:1.08 (3H, d, j=フ.2 HZ),3.00-3.06 (2H,
m),376 (3H, S),6.00 (1H, br),フ.47ーフ.55 (3H, m),フ.73-フ.97 (4H, m); BC NMR (100
MHZ, CDC13)δ:34.48,42.00,59.91,5998,112.4,113.8,115.1,1153,116.1,117.9,
1189.119.6,123.6,126.5,1663; MS 加Z:244 (M-); HRMs calcd. for C15H1603:
244.110 (へf), F0如d:244.110; 1R (neat) cm、1:3491,1730.
aπti・5Ga: A C010rless solid; MP.55.0-56.0 ゜C;1H NMR (CDC13)δ:1.04 (3H, d, j -
72 HZ),3.14322 (2H, m),3.73 (3H, S),5.50-5.54 (1H, m),フ.45-フ.67 (4H, m),フ.80-
フ.89 (1H, m),824 aH, d, j= 82 HZ); BC NMR aoo MHZ, CDa3)δ:15.08,46.70,
51.89,73.フフ,123.5,124.6,1252,125.5,126.0,128.5,128.8,1309, B3.8, B7.1,




カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ha(syπ:41%,100.1
mg. aπti:29%,71.1 mg)を得た.
Sy11-5Ha: A C010rless oil; 1H NMR (CDC13)δ:1.14 (3H, d, j= 72 HZ),2.87 (1H, m),
3.B (1H, br),3.68 (3H, S),528 (1H, d, j= 3.6 HZ),739-フ.49 (3H, m),フフフーフ.83 (4H,
m); BC NMR (10O M11Z, CDC13)δ:1073,4626,52.07,73.70,124.0,125.0,126.0,
1262,127.フ,128.1, B29, B33, B8.9,176.4; MS 加Z:244 (M-); HRMs calcd. for
C15H1603:244.11 (M-), FOU11d:244.110; 1R (neat) cm、1:3491,1731.
απti・5Ha: A C010rless solid; MP.55.0-56.0 ゜C; 1H NMR (CDC13)δ:1.06 (3H, d, j
8.4 HZ),2.90-297 (1H, m),3.40 aH, d, j= 4.O HZ),3.75 (3H, S),4.914.93 (1H, m),
フ.48-フ.52 βH, m),フ.79-フ.88 (4H, m); BC NMR aoo MHZ, CDC13)δ:14.45,47.18,
51.95,フ,76.59,124.1,125.9,126.0,1262,127.6,127.9,1283, B3.1, B3.2, B8.8,





カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,ジアステレオ混合物と
して 51a(76%,170.5 mg,syπ:απti= 55:45)を得た.
diastereomedc mixt山e・51a: AC010rless oil;1H NMR (40O MHZ, CDC13)δ:1.19 (3H, d,
j= 72 HZ),120 βH, d,72 HZ),1.64-1.84 (4H, m),2.52-297 (8H, m),3.63-370 (7H,




て反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,ジアス
テレオ混合物として 5Ja(76%,1622mg,syπ:απti= 55:45)を得た.
diastereomeric mixture・5Ja: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:092-139
(9H, m),1.52-1.80 (4H, m),2.02-2.05 (0.4H, m),2.53 (0.6H, br),2.642.70 (1H, m),
334337 (0.6H, m),3.60-3.63 (0.4H, m),3.69 (3H, S).;13C NMR (10O MHZ, CDC13)δ:
9.961,1496,25.92,26.13,26.40,26.43,27.03,29.04,2923,30.04,40.09,41.11,41.17,





A C010rless solid; M.P.127.0-128.5 ゜C;1H NMR (40O MHZ, CDC13)δ:1.16 (3H, d, j=
6.4 HZ),3.60 (3H, S),3.66 (1H, q, j= 6.4 HZ),4.67 aH, S),フ.14720 (2H, m),725-
730 (4H, m),フ.447.47 (2H, m),フ.53-フ.55 (2H, m); BC NMR (10O MHZ, CDa3)δ:
1294,46.68,5197,78.02,1252,1253,126.5,126.8,128.0,128.2,143.9,147.4,




クロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,ジアステレオ混合物として
5亘'a(75%, B9.7 mg)を得た.
A C010rless oil;1H NMR (40O MHZ, CDC13)δ:120 (3H, d, j= 72 HZ),120-130 (2H,
68
m),1.35-1.73 (8H, m),2.52 (1H, q, j= 72 HZ),2.94 aH, br),371(3H, S); BC NMR
(10O MHZ, CDC13)δ:11.60,21.67,21.96,2574,33.87,37.01,48.04,51.55,71.31,
17フ.1; MS 加Z:186 (M-). HRMs calcd. for cloH1803:186.126 (入r), F0山ld:186.126;
IR (neat) cm、 3475,1720
tert-BUり,13-hydr0抑,-2一版ethyl-3ψheπyゆropaπoate β隆hj
5Aaと同様の方法により2aの代わりにアクリノレ酸t、ブチルを用いて反応を行い,カラ
ムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,ジアステレオ混合物として
5Ab(91%,214.9 mg)を得た.
AC010rless oil;1HNMR (40O MHZ, CDC13)δ:1.01(1.8H, d, j= 72 HZ),1.11 a2H, d,
j= 72 HZ),139 (3.6H, S),1.44 (5.4H, S),2.65-2.74 (1H, m),3.12 (0.4H, br),323
(0.6H, br),4.69 (0.6H, d,ノ'= 8.O HZ),5.02 (0.4H, d, j= 4.4 HZ),726-736 (5H, m);
MS 加Z:236 (八r). HRMs calcd. for C14H2003:236.141(M゛), F0如d:236.141.
Pheπy13-hydr0χ"2一抗ethyl-1,3・dψ五eπyゆroPαπ一1-0πe イSAC}
5Aaと同様の方法により2aの代わりにアクリノレ酸フェニルを用いて反応を行い,カラ
ムクロマトグラフィー(sio, ACOEt:hexa11e = 1:4)で精製し,ジアステレオ混合物として
5AC(90%,230.7mg)を得た.
AC010rless oil;1HNMR (40O MHZ, CDa3)δ:1.16 (12H, d, j= 72 HZ),132 (1.8H, d,
j= 72 HZ),2.80 (0.6H, br),292 (0.4H, br),3.02-3.07 (1H, m),4.844.86 (0.4H, m),




い,カラムクロマトグラフィー(si02, ACOEt:h餓a11e = 1:4)で精製し,5Ad (major
Product:49%,93.8 mg. minorproduct:31%,60.o mg)を得た.
majorproduct: AC010rless oil;1H NMR (40O MHZ, CDa3)δ:1.88-2.02 (2H, m),2.86-
293 aH, m),4.104.16 (1H, m),424429 aH, m),433 (1H, br),4.80 (1H, d, j= 9.2
HZ),729-738 (5H, m); BC NMR (10O MHZ, CDa3)δ:2593,4633,67.15,74.68,
126.6,128.6,128.8,140.4,179.4; MS 11VZ:192 (八r). HRMs calcd. for C11H1203
192.079 (M゛), F0如d:192.079.
minor product: A C010rless solid M.P.111.0-112.0 ゜C;1H NMR (40O MHZ, CDC13)δ:
1.92-2.00 (1H, m),2.43 aH, qd, j= B2,9.6 HZ),2.55-2.57 (1H, m),2.93 aH,td, j=
9.6,2.8 HZ),4.16 aH, td, j= 8.8,72 HZ),433 aH, dd, j= 8.8,2.8 HZ),538-539
(1H, m),726-フ.40 (5H, m); MS 1アVZ:192 (M゛). HRMs calcd. for C11H1203:192.079
69
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Ar 雰囲気下,室温下で 9a(1 mm01)と Rha(pph3)3(2m01%)を THF(2.5 mL)溶液
で溶解させた後,直ちにジエチノレ亜鉛(12 mL,1.OM inhexa11e,12 mmoDをゆっくり
滴下し,TLCにより出発物質の消失を確認した.反応終了後,反応液を10%HC1の水
溶液に注ぎ, ACOEt で抽出した. ACOEt 層を飽和 NaC1 水溶液で洗浄した後,無水
Mgs04 で乾燥,減圧下で溶媒を留去し,残澄をカラムクロマトグラフィー(si02,
ACOEt:hexa11e = 1:4)で精製し,10a(m勾or product:71%,155.4 mg. m血or product:
14%,31.8 mg)を得た.
m勾or product: A C010rless solid; M.P.142.0-146.0 ゜C;1H NMR (40O M11Z, CDC13)δ:
1.03 (3H, S),123 (3H, d, j= 72 HZ),1.557 (3H, S),1.562 (3H, S),2.03 aH, br),3.59
aH, q, j= 72 HZ),フ.40-フ.48 (5H, m); BC NMR (10O MHZ, CDa3)δ:フ.45,20.00,
2530,4220,8325,85.14,125.8,128.6,128.9, BO.8,178.5; MS 11VZ:220 (M、). HRMS
Calcd. for cBH1603:220.110 (入r), F0如d:220.110;1R (KBr) cm大 3439,1749.
minor: AC010rlesssolid; MP.142.0-146.0 ゜C;1HNMR (40O MHZ, CDC13)δ:099 (3H,
d, j= 6.8 HZ),1.01 (3H, S),1.60 (3H, S),2.49 aH, br),328 aH, q, j= 6.8 HZ),727ー
738 (5H, m); BC NMR (10O MHZ, CDC13)δ:8.86,23.72,24.12,4523,83.41,87.60,
125.8,127.9,128.4, B87,178.5; MS 加Z:220 (M゛). HRMs calcd. for C13H1603:
220.110 (M゛), F0如d:220.110;1R (鴎r) cm、1:3425,1789
4・Hydr0抑,,・3・悦ethyl-4,S-d加heπyι一dihydrの"ur4π一2β1毛)、0πe d06/
10a と同様の方法により 9a の代わりに 2-O×0-1,2・diphenylethyl acwlate を用いて反
応を行い,カラムクロマトグラフィー(si02, ACOEt:heX砥le = 1:4)で精製し,のジアステ
レオ混合物として 10b(89%,238.8mg)を得た.
diastereomeric mixture lob:1H NMR (40O MHZ, CDC13)δ:1.75-270 (0.6H, m),275-
3.10 (0.4H, m),390435 (2H, m),4.81 (0.4H, d,ノ'= 8.7 HZ),4.84 (0.6H, d, j= 8.フ
HZ),538 (0.6H, d, j= 5.O HZ),539 (0.4H, d,ノ'= 5.O HZ),728-738 (5H, m); MS I?がZ:
268(M゛). HRMs calcd. for C17H1603:268.110 (入f), F0如d:268.110.
4-Hydr0町,・3・抗ethyl-4ψheπyl・di五ydr@1"uraπ・2βa)・0πe dod
10a と同様の方法により9a の代わりに 2・O×0-2・phenylethylacwlate を用いて反応を
行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,ジアステレオ混
合物として 10C(89%,80.7mg)を得た.
diastereomeric mixture loc:1HNMR (40O MHZ, CDC13)δ:1.17-122 (3H, m),132 (H,
S),1.42 (H, S),2.42 (H, q, J= 6.8 HZ),2.62 (H, d, j= 6.8 HZ),4.08425 (1H, m),539




ラムクロマトグラフィー(si02, ACOEt:hexa11e= 1:4)で精製し,70%の収率で 10f (m勾or
Product:56%,80.7 mg, minor product:14%,20.2 mg)を得た.
major product: A C010rless oil;1H NMR (40O M11Z, CDC13)δ:131(3H, d, j= 72 HZ),
138 (3H, S),1.74 (1H, br),1.942.09 (2H, m),2.47 (1H, q, j= 72 HZ),426431 (1H,
m),4.514.58 (1H, m); BC NMR (10O MHZ, CDC13)δ:9.06,2828,3722,45.94,6473,
70.02,1733; MS 加Z:144 (M゛). HRMs calcd. for C7H1203:144.079 (M゛), F0如d:
144.079; 1R (KBr) cm'1:3446,1726.
minor product: A C010rless oil;1H NMR (40O MHZ, CDa3)δ:124 (3H, d, j= 72 HZ),
125 (3H, S),1.91-2.18 (3H, m),2.64 (1H, q, j= 72 HZ),424429 (1H, m),4.454.51
(1H, m); BC NMR (10O MHZ, CDC13)δ:11.66,25.48,36.26,4772,6495,70.87,




ラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,単一のジアステレオマー
として 10h(36%,57.omg)を得た.
A C010rless oil;1H NMR (40O MHZ, CDC13)δ:125 (3H, d, j= 72 HZ),130 (3H, S),
1.68 (1H, br),1.72-1.84 (2H, m),197-2.03 (1H, m),2.10-221 aH, m),3.00 (1H, q, j
72 HZ),4244.35 (2H, m); BC NMR (10O MHZ, CDa3)δ:12.73,24.44,28.75,
42.63,45.83,67.68,7037,1752; MS 加Z:158 (M゛). HRMs calcd. for C7H1203:








を減圧下で溶媒を留去し,残澄をカラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)
で精製し,12(76%,フ.84g)を得た.
A C010rless oil;1H NMR (40O MHZ, CDC13)δ:137 (3H, d, j= 72 HZ),2.19 (3H, S),
3.55 (1H, q, j= 72 HZ),5.18 (2H, S),733-738 (5H, m); BC NMR (10O MHZ, CDC13)
δ:9717,49.14,5538,58.06,114.1,115.5,1183,126.6,1282, BI.1,1557,1682; MS
1?VZ:206 (M-). HRMs calcd. for C12H1403:206.094 (M-), F0如d:206.094; 1R (鴎r)
Cm'1:1739,1714.
Beπてν12・hydr0抑,-2一抗etみyl-3-0χ06Utaπoate イ13j
Ar 雰囲気下,塩化コノ勺レト(Ⅱ)(5 m01%)のアセトニトリノレ/i、プロパノール(1 mL,
1:1)溶液を60゜Cで還流し,そこに化合物 12(1t血01)を添加した.19時間,反応系を
室温まで戻した後,減圧下で溶媒を留去した.得られた残澄に 10% HC1の水溶液を
加え, ACOEt で抽出した.集めたACOEt層を飽和Naa 水溶液で洗浄した後,無水
Mgs04 で乾燥,減圧下で溶媒を留去し,残澄をカラムクロマトグラフィー(si02,
ACOEt:heX釘le = 1:4)で精製し,13(60%, B33mg)を得た.
A C010rless oil; 1H NMR (40O MHZ, CDa3)δ:1.60 (3H, S),220 (3H, S),4.19 (1H, S),
5.19-526 (2H, m),732-フ.40 (5H, m); BC NMR (10O MHZ, CDC13)δ:21.81,24.17,
68.02,幻.06,128.1,128.57,128.59, B47,170.9,204.6; MS (FAB-)加Z:223 (M+H)゛;




ラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,単一のジアステレオマー
として 10i(74%,412 mg)得た.
AC010rless solid; M.P.1143-115.8 ゜C;1H NMR (40O MHZ, CDC13)δ:1.18 (3H, d, j=
73
72 HZ),127 (3H, S),1.58 (1H, br),2.57 aH, br),299 aH, m),2.54 (2H, m),735-
フ.37 (5H, m); BC NMR (10O MHZ, CDa3)δ:923,18.06,19.04,44.68,67.72,79.43,
86.91,79.43,8691,128.0,128.4,128.5, B4.フ,1707,175.5; MS 1アVZ:158 (M゛). HRMS






A C010rless solid; MP.84.0-85.0 ゜C;1H NMR (40O MHZ, CDC13)δ:1.18 (3H, d, j
72 HZ),133 βH, S),1.61 (3H, S),2.83 (1H, q, j= 72 HZ),3.97 (1H, br),2.54 (2H, m),
735-737 (5H, m); BC NMR (10O MHZ, CDC13)δ:6.89,16.18,2123,44.15,7833,






Ar 雰囲気下,0゜C 下で Rha(pph3)3(2 m01%)の CH2C12(125 mL)溶液にし、(+)、酒







(sy元・(2R,3R'、2S,3S)・5Aa):[α]D22,1.01(C=02, CHC13); HPLC CMralcel oD、H hexane /
'proH (95:5 V/V), aow l mL/min, UV 220 血,tmm。,= 921 min a11dtm加= 10.71 min.
(aπti・(2R,3S/2S,3R)・5Aa):[α]D22,325 (C=02, CHC13); HPLc chiralcel oD、H hexa11e
/'proH (95:5 V/V), aow l mL/min,〔Ⅳ 220 血,tm加= 12.6 min a11d tmi⑩= 20.o min
Uethy13・hydr0町,-2一抗etみyl-3イずイか加Uor0抗ethyりPみeπyuproP4πoateιSBω
5Aaと同様の方法により4Aの代わりにP、トリフルオロメチルベンズアルデヒドを用い
て反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ba
(syπ:36%,472 mg.απti:48%,63.o mg)を得た.スペクトノレは第一章を参照.
(syπ・(2R,3凡'2S3S)・5Ba):[α]D22・070 (C=1.0, CHC13); HPLc chiralpak AD、H hexane/
'proH (90:10 V/V), aow l mL/min,〔Ⅳ220 血,tmi御= 5.85 mina11dtm加= 6.45 min.
(απti・(2R,3S/2S,3R)・5Ba):[α]D22 ・B.6 (C=1.0, CHC13); HPLC C11iralpak AD、H hexatle





い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Ca(syπ:31%,
35.4 mg.απh:42%,48.1 mg)を得た.スペクトルは第一章を参照.
(syπ・(2R,3凡'2S,3S)・5Ca):[α]D22,020 (C=1.0, CHC13); 1WLC CMralpak AD、H hexa11e
/'proH (90:10 V/V), aow l mL / min,〔Ⅳ 220 血,tmi御
η11n.
(απti・(2R,3S/2S,3R)・5C幻:[α]D22 ・17フ(C=1.0, CHC13); HPLc chiralcel oJ、H hexa11e /
'proH (90:10 V/V), aow l mL/min,〔Ⅳ 220 血,tmi卿= B.69 a11dtm加= 1535 mi"
Uet五y14イ1一五ydr0刃,,・3・抗etみ0抑,,-2一抗ethyl・3-0χOpropyり6eπZoate イSDω
5Aaと同様の方法により4Aの代わりにP、メトキシカルボニルベンズアルデヒドを用い
て反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 2:3)で精製し,5Da
(syπ:39%,492mg.α元ガ:52%,65.6mg)を得た.スペクトノレは第一章を参照.
(syπ・(2R,3彫2S,3S)5Da):[ab24,0.59 (C=07, CHC13); 1WLC CMralpak AD、H hexa11e
ノ'proH (85:15 V/V), aow l mL / min,〔Ⅳ 220 血, tmm俳= 8.07 min a11d tm加= 9.06
n)1n.
(απti・(2R,3S/2S,3R)・5Fa):[α]D22,24.4 (C=1.0, CHC13); HPLc chiralpak AD.H hexa11e
/'proH (90:10 V/V), aoW 125 mL / mi",1_Ⅳ 220 血, tmi卿= B95 mi11 a11d tm。・Ⅲ
(απti・(2R,3S/2S,3R)・5Da):[α]D24,15.フ(C=1.0, CHC13); HPLC: CMraゆak AD、H heX釘le




クロマトグラフィー(si02, ACOEt:hexa11e:toluene = 1:2:2)で精製し,5Ea(syπ:39%,40.6
mg.απti:54%,562mg)を得た.スペクトノレは第一章を参照.
(syπ・(2R,3R"2S,3S)5Ea):[α]D23,1.09 (C=1.0, CHC13); HPLc chiralcel oJ、H hexa11e /
'proH (90:10 V/V), aow l mL / min, UV 220 血,tm血Ⅲ= 14.oo min atld tm。・Ⅲ= 15.25
721 n a11d tmajⅢ8.01
(απti・(2R,3S/2S,3R)・5E幻:[α]D23,257 (C=1.0, CHC13); HPLC CMralcel oJ、H hexa11e





行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,5Fa(syπ:40%,
44.9mg.aπガ:57%,63.9m号)を得た.スペクトノレは第一章を参照.
(syπ・(2R,3R'、2S,3S)・5Fa):[α]D22094 (C=1.1, CHC13); HPLc chiralpak AD、H hexatle /







[α]D24 ・1.88 (C=1.0, CHC13); HPLC C11iralcel oJ・H hexa11e /'proH (50:50 V/V), aow' 1
mL/min,〔Ⅳ 2201血,tmi御= 15.oo min a11dtm。・Ⅲ= 17フ7 min
Uethy13・cydoh4yι一3-hydr0抑,,-2・抗ethyゆroP4πoate イSιω
5Aaと同様の方法により4Aの代わりにシクロヘキサノンを用いて反応を行い,カラム
クロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,51.a(78%,72.6 mg)を得た.
スペクトノレは第一章を参照.
[αID22,33.0 (C=1.1, CHC13); HPLC CMralcel oJ・H hexa11e /'proH (90:10 V/V), aow l
mL/ min, UV 220 mn,tmajⅢ= 14.oo min a11dtmi⑩= 1525 min
Uethy13-hydr0町',-2・版ethyl-3ψheπy16Ut4πoate ιSUω
5Aaと同様の方法により4Aの代わりにアセトフェノンを用いて反応を行い,カラムク
ロマトグラフィー(si02, ACOEt:hexa11e = 1:9)で精製し,5Ma(syπ:17%,17.7 mg.απh
65%,67.7 mg)を得た.
(sy11・(2S,3R"2R,3S)・5Ma): A C010rless solid; M.P.52.5-54.0 ゜C; 1H NMR (40O MHZ,
CDa3)δ:0.96 (3H, d, J= 72 HZ),1.56 (3H , S),2.86 (1H, q, j= 72 HZ),3.76 (3H, S),
3.81 (1H, br),729-726 aH , m),733-736 (2H, m),フ.42-フ.44 (2H, m); BC NMR
aoo MHZ, CDC13)δ:12.85,30.00,4933,51.92,7430,124.8,126.6,128.0,144.9,
17フ.5; MS 加Z:208 (M-). HRMs calcd. for C12H1603:208.110 (M-), F0如d:208.110;
IR (郎r) cm、1:3494,1707;[αル222.52 (C=0.フ, CHC13); HPLC C11iralcel oJ、H heX飢e /
'proH (80:20 V/V), aow l mL / min, UV 220 血, tmi⑩= 1025 mi" a11d tm加
1632min.
(απガ・(2S,3S/2R,3R)・5Ma): A C010rless oil;1H NMR (40OMHZ, CDa3)δ:132 (3H, d, J
= 6.8 HZ),1.46 (3H, S),3.02 (1H, q, j= 6.8 HZ),3.46 (3H, S),4.00 (3H, br),722 (1H,
m),731 (2H, m),フ.42 (2H, m); BC NMR (10O MHZ, CDa3)δ:12.56,26.69,48.60,
51.66,74.65,124.6,126.フ,128.0,147.4,17フ.0; MS I?VZ:208 (八f). HRMs calcd. for
C12H1603:208.110 (M-), F0如d:208.110; 1R (neat) cm、1:3498,1713;[α]D22.15.0
(C=1.1, CHC13); HPLC: chiralpak AD・H hexa11e /'proH (97:3 V/V), aow 075 mL/ min,
UV 2201血,tmmⅢ= 1134 min a11dtmaj。r = 12.11min
4・Hydr0抑',-3,5,S・tri柳ethyl-4ψみeπyldihydrql"uraπ一2β1毛1-0πe d0ω
5Aa と同様の方法により 9a を用いて反応を行い,カラムクロマトグラフィー(si02,
ACOEt:hexa11e = 4:1)で精製し,10a((3R,4及'3S,4S) f0血:49%,54.o mg.(3R,4S/3S,4R)
f0血:26%,28.6mg)を得た.スペクトノレは第一章を参照.
((3R,4R,'、3S,4S)・10a):[α]D24 ・51.1 (C=1.0, CHC13); HPLC CMraゆak AD、H h餓a11e /
'proH (80:20 V/V), aow l mL/min,〔.Ⅳ220 血,tmi卿= 5.57 mina11dtm加= 623min
((3R,4SBS,4R)・10a):[α]D25,5.48 (C=1.0, CHC13); HPLC CMralcel oJ、H heX飢e /












Ar雰囲気下,0゜C においてRha(pph3)3(2 m01%)の THF(2.5 mL)溶液に,アクリ
ノレ酸メチノレ(2a,1 mmoDと(の・N・be地ylidene(phenyDmetha11血ine(6A,1.2 n血ODを
加えた後,ただちにジエチノレ亜鉛(1.5 mL,1.OM in heX釘le,1.5 mmoDをゆっくり滴下
し,24時間反応させた.この反応液を氷とSat.N114C1の水溶液に注ぎ, ACOEtで抽出
した. ACOEt層を飽和NaC1水溶液で洗浄した後,無水Mgs04で乾燥,減圧下で溶
媒を留去し,残澄をカラムクロマトグラフィー(si02, ACOEt:heX如e = 1:4)で精製し,
7Aa を 64%(syπ:40%,643 mg.απガ:55%,認.5 mg)で得た.生成物の立体化学は
能etidin・2・one 上の CH3 基と C6H5基間のNOE測定と C3 位 C4位間のカップリン
グ定数(sy元f0血: j= 5.0イ.O HZ.απh f0血: J= 2.0-3.O HZ)によって決定した.
Sy11-7Aa; A C010rless oil;1H NMR (40O MHZ, CDa3)δ:0.83 (3H, d, j=フ.2 HZ),3.50
aH, m),390 (1H, d, j= 14.8 HZ),4.59 aH, d, j= 52 HZ),4.90 (1H, d, j= 14.8 HZ),
フ.147.18 (4H, m),724-フ.42 (6H, m); BC NN爪、(10O MHZ, CDC13)δ:9743,4437,
49.99,5795,1272,127.6,128.0,128.4,128.5,128.フ, B53, B5.6,171.0; MS 加Z:251
(入r); HRMs calcd. for C17H17NO:251.BI(M゛), F0如d:251.132;1R (neat) cm、1:3484,
1748.
απti・7Aa; AC010rless oil;1H NMR (40O MHZ, CDC13)δ:135 (3H, d, j= 72 HZ),3.07
79
(1H, m),3.75 (1H, d, j = 15.O HZ),3.96 (1H, d, j = 1.6 HZ),4.83 (1H, d, j= 15.O HZ),
フ.B-フ.15 (2H, m),723-739 (8H, m); BC NMR (10O MHZ, CDC13)δ:12.91,5525,
62.03,126.4,127.5,1283,1283,1287,128.8, B5.6,137.6,170.8; MS 加Z:251 (M-);




Sy11-8Aa; A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.18 (3H, d, j= 6.8 HZ),1.84
(1H, br),271-2.78 (1H, m),3.48 aH, d, j = B2 HZ),3.51 (3H, S),370 (1H, d, j
B2 HZ),3.94 (1H, d,j= 6.O HZ),723-736 (10H, m); BC NMR (10O MHZ, CDC13)δ
12.54,46.64,5127,51.44,63.51,126.8,1272,127.5,128.0,128.18,12822,1403,
141.2,1752; MS (FAB-)加Z:284 (M+H)゛; HRMs calcd. for C18H22N02
(C18H21N02+H):284.165, F0如d:284.165; 1R (neat) cm、1:3337,1735.
3・uet五yl-1,4-d加heπy14Zeガdiπ・2-011e イフ召ω
7Aa同様の方法により6Aの代わりに6Bを用いて反応を行い,カラムクロマトグラフ
イー(si02, ACOEt:hexa11e = 1:4)で精製し, sy11-7Ba(53%.126.o mg)を得た.
Sy11-7Ba; A C010rless solid; MP.95-96 ゜C;1H NMR (40OMHZ, CDC13)δ:0.89 (3H, d,
J = 8.O HZ),3.69 (1H, qd, j= 8.0,5.6 HZ),520 (1H, d, j= 5.6 HZ),フ.03-フ.07 aH, m),
723-728 (4H, m),731-739 (5H, m); BC NMR aoo MHZ, CDa3)δ:97フフ,4938,
58.47,1173,1239,127.1,1283,128.9,1292, B52, B7.9,1687; MS I?VZ:237 (M-);
HRMs calcd. for C16H15NO:237.115 (M-), F0噂d:237.116;1R (鴎r) cm'1:1743.
Uethy12一柳ethyl-3φみeπyl-3・φみeπyla柳iπωProPαπoate イ8丑ω
7Ba を与える反応の副生成物として Sy元・8Ba(41%,110.7mg)を得た.
Sy11-8Ba; AC010rless solid; M.P.97.5-98.5 ゜C;1H NMR (40O MHZ, CDC13)δ:1.16 (3H,
d, j= 72 HZ),296 aH, qd, j= 72,4.8 HZ),3.62 (3H, S),4.50 aH, br),4.72 aH, br),
6.51イ.53 (2H, m),6.62イ.66 (1H, m),フ.06-フ.07 (2H, m),721-736 (5H, m); BC
NMR (10O MHZ, CDC13)δ:11.90,46.15,5196,5972,113.8,117.8,127.0,127.5,
128.フ,1292,140.8,1472,174.8; MS 加Z:269 (M"); HRMs calcd. for C17H19N02:
269.142 (M゛), F0如d:269.142;1R (KBr) cm'1:3418,1743.
1一丑eπひ1・3一抗ethyl-4一φーイtrぴ1ιιor0抗ethyりPheπyりαZetidiπ一2-0πe イえ4ω
7Aa と同様の方法により 6A の代わりに Ph伽yl・N・(4・(tdauoromethyl)betlzylid伽e)"
meth飢血ine を用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e
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1:4)で精製し,83%収率で 7Ab(syπ:66%,211.1 mg.απti:17%,543 mg)を得た.
Sy11-7Ab; A C010rless oil;1H NMR (40O MHZ, CDa3)δ:0.83 (3H, d, j= 72 HZ),3.55
(1H, q, j= 72,6.O HZ),3.92 aH, d, j= 14.8 HZ),4.63 (1H, d, j= 6.O HZ),4.90 (1H, d,
j= 14.8 HZ),フ.15-フ.17 (2H, m),726-731 (4H, m); BC NMR aoo NⅡ・(Z, CDa3)δ:
9.739,44.81,5030,57.68,124.1 (q, j= 271.6 HZ),125.フ(q, j= 3.4 HZ),127.フ,128.0,
1287,129.0, BO.6 (q, j= 32.4 HZ), B5.5,140.1,170.8;19F NMR (90 MHZ, CDC13)δ:
12.69 (3F, S); MS 加Z:319 (M-); HRMs calcd. for C18H16F3NO:319.118 (M-), F0如d:
319.118; 1R (neat) cm"1:1755, B25
απti・7Ab; AC010rless oil;1H NMR (40O MHZ, CDC13)δ:137 βH, d, j= 8.O HZ),3.07
(1H, qd, j= 8.0,2.O HZ),3.81 (1H, d, j= 14.41{Z),4.01 (1H, d, j= 2.O HZ),4.84 (1H,
d,j= 14.4 HZ),フ.Π一フ.14 (2H, m),727ーフ35 (8H, m); BCNMR aoo MHZ, CDC13)δ:
12.94,44.88,55.フフ,61789,1242 (q, J = 271.1 HZ),1262 (q, j= 4.O HZ),127.0,128.1,
1287,129.1, BI.0 (q,ノ'= 32.5 HZ), B5.6,142.4,1707;19F NMR (90 MHZ, CDa3)δ
12.62 βE S); MS 11VZ:319 (M-); HRMs calcd. for C18H16F3NO:319.118 (八r), FOU11d:
319.119; 1R (neat) cm'1:1756, B27
Uethy14-U-6eπぴ1-3・抗ethyl-4-oxoazetidiπ・2,り6eπZoate イ%1d
7Aa と同様の方法により 6A の代わりに methy1 4・((be地ylimino)methyl)betlzoate を
用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,
69%の収率で 7AC(syπ:50%,154.7 mg.απti:19%,58.8 mg)を得た.
Sy11-7AC; A C010rless oil;1H NMR (40O MHZ, CDa3)δ:0.82 (3H, d, j= 8.O HZ),3.54
(1H, qd, j = 8.0,52 HZ),393 (1H, d, j= 152 HZ),3.93 (3H, S),4.63 (1H, d, j= 52
HZ),4.90 (1H, d, j= 152 HZ),フ.147.17 (2H, m),723-733 (6H, m); BC NMR (100
MHZ, CDC13)δ:9.フ79,4490,5038,52.24,5795,127.5,128.0,128.8,129.0, BO.1,
B03, B5.6,1412,1669,171.0; MS 加Z:309 (M-); HRMs calcd. for C19H19N03:
309.B6 (M-), F0如d:309.B6;1R (郎r) cm'1:1741,1714.
απti・7AC; A C010rless oil;1H NMR (40O MHZ, CDa3)δ:136 (3H, d, j= 72 HZ),3.06
(1H, m),379 (1H, d, j= 152 HZ),393 (3H, S),4.00 (1H, d, j= 1.6 HZ),4.83 (1H, d, j
152 HZ),フ.11-フ.B (2H, m),725-732 (6H, m),8.02-8.04 (2H, m); BC NMR (100
MHZ, CDC13)δ:12.94,44.79,5225,55.62,61.92,126.6,128.0,1287,129.0, BO.4,
130.5, B5.6,1433,166.8,170.8; MS 加Z:309 (M-); HRMs calcd. for C19H19N03:
309.B6 (八r), F0如d:309.B6;1R (neat) cm'1:1754,1724.
1・召eπり1-4一φ一chloropheπyり・3・抗ethy1αZeガdiπ.2.0πeイえ4の
7Aa と同様の方法により 6A の代わりにⅣ・(4・chlorobenwlidene)(phenyl)metha11.
血ine を用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精
81
製し,73%の収率で 7Ad(syπ:60%,142.9mg.απti: B%,37.1 mg)を得た.
Sy11・7Ad; AC010rless oil;1H NMR (40O MHZ, CDC13)δ:0.82 (3H, d, J = 8.O HZ),3.49
(1H, qd, j= 8.0,5.6 HZ),3.89 (1H, d, j= 14.8 HZ),4.55 (1H, d, j= 5.6 HZ),4.86 (1H,
d, j= 14.8 HZ),フ.09-フ.16 (4H, m),725-736 (4H, m); BC NMR aoo NⅡ・1Z, CDa3)δ:
9.787,44.69,50.21,57.65,128.0,128.フ,128.8,129.0,129.1, B42, B43,1357,
171.1; MS 11がZ:285 (M゛); HRMs calcd. for C17H16aNO:285.092 (M-), F0如d:
285.091; 1R (neat) cm、1:1753.
απti・7Ad; A C010rless oil;1H NMR (40O M11Z, CDC13)δ':134 (3H, d, j= 72 HZ),3.02
(1H, qd, J = 72,2.4 HZ),3.76 (1H, d, j= 152 HZ),3.92 (1H, d, j= 2.4 HZ),4.80 (1H,
d, j= 152 HZ),フ.11-フ.17 (4H, m),フ.26-734 (4H, m); BC NMR aoo MHZ, CDC13)δ:
12.89,44.61,55.53,61.67,127.9,128.0,128.6,129.0,1293,134.4, B5.フ, B6.6,
1709; MS 11がZ:285 (M゛); HRMs calcd. for C17H16CINO:285.092 (M゛), F0如d:




1:4)で精製し,ジアステレオ混合物として 7Ae(56%,157.6 mg, syπ:απガ= 72:28)を得
、^●
diastereomeric mixture・7Ae;1H NMR (40O MHZ, CDC13)δ:0.84 (2.4H, d, j=フ.6 HZ),
133 (0.6H, d, j=フ.6 HZ),3.06 (02H, qd, j=フ.6,2.O HZ),3.45 (0.8H, qd, j=フ.6,5.6
HZ),3.72 (02H, d, j = 15.6 HZ),3.143.82 (3H, m),3.87 (0.8H, d, j = 15.6 HZ),3.91
(02H, d, j = 2.O HZ),4.54 (0.8H, d, j = 5.6 HZ),479 (02H, d, j = 15.6 HZ),4.86
(0.8H, d, j= 15.6 HZ),6.88イ.92 (2H, m),フ.07ーフ.17 (4H, m),フ.24732 (3H, m); BC
NMR (10O MHZ, CDC13)δ:9.60,12.73,4430,4434,44.40,49.99,55.10,5523,57.68,
6176,159.6,159.9,1273,127.フ,127.8,128.47,128.55,128.58,1287,129.6,114.1,
114.4, B5.9,136.0,171.0,1713; MS I?VZ:251 (M゛); HRMs calcd. for C17H17NO
251.131(M-), F0如d:251.B2
1-Beπ劉1-3・柳ethyl-4φ・t04,1azetidiπ・2-0πe イえ4つ
7Aa と同様の方法により 6A の代わりに N・(4・methylbenzylid飢e)(ph伽yl)me壮lan、
血ineを用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精
製し,ジアステレオ混合物として 7Af(60%,1592mg,syπ:απガ=75:25)を得た
diastereomedc mixture・7Af;1H NMR (40O MHZ, CDC13)δ:0.83 (2.4H, d, J =フ.6 HZ),
133 (0.6H, d, j=フ.6),237(3H, S),3.04 (02H, qd, j=フ.6,4.O HZ),3.62 (0.8H, qd, j=
フ.6,52 HZ),372 (02H, d, j= 14.8 HZ),3.88 (0.8H, d, j= 14.8 HZ),3.93 (02H, d, j=
82
4.O HZ),4.56 (0.8H, d, j = 52 HZ),4.83 (02H, d, j= 14.8 HZ),4.89 (0.8H, d, j= 14.8
HZ),フ.05-フ.40 (9H, m); BC NMR (10O MHZ, CDC13)δ:974,1290,21.16,4433,
44.43,50.09,5533,58.02,62.08,126.6,127.5,127.フフ,127.80,128.6,1267,128.9,
129.5,129.8, B2.5, B4.9, B6.0,138.0, B8.4,1712,171.4 ; MS 加Z:265 (M-);
HRMs calcd. for C18H19NO:265.147 (M-), F0山ld:265.146
Beπぴ1-4-ml-chloropheπyり一3一抗ethylazeガdiπ・2-0πe イえ4豊'}.
7Aa と同様の方法により 6A の代わりに N・(3・chlorobe地ylidene)(phenyDmetha11.
血ine を用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精
製し,ジアステレオ混合物として 7Ag(81%,231.5 mg,syπ:απti= 80:2のを得た.
diastereomedc mixture・7A冨; 1H NMR (40O MHZ, CDC13)δ:0.84 (2.55H, d, j = 72
HZ),134 (0.45H, d, j= 72 HZ),3.03 (0.15H, qd, j= 72,2.O HZ),3.51 (0.85H, qd, j=
72,6.O HZ),3.80 (0.15H, d, j= 14.411Z),3.92 (0.85, d, j= 14.4 HZ),392 (0.15H, d, j
2.O HZ),4.55 (0.85H, d, j = 6.O HZ),4.80 (0.15H, d, j = 14.4 HZ),4.86 (0.85H, d, J
14.4 HZ)フ.05-720 (4H, m),730-733 (5H, m); BC NMR (10O NⅡ・1Z, CDC13)δ:
9.757,12.86,44.69,44.フフ,5030,55.58,57.68,6172,124.フ,125.5,126.8,127.54,
1279,128.0,128.5,128.6,128.フ,129.0, BO.1, BO.4, B5.0, B52, B5.6, B5.フ,138.1,
1403,170.8,171.0; MS 1アVZ:285 (M゛); HRMs calcd. for C17H16aNO:285.092 (八f),
F0如d:285.093.
1一召eπひ1-4イひChloropheπyり・3一抗ethylazetidiπ・2-0πeイえ4h/
7Aa と同様の方法により 6A の代わりにⅣ・(2・chlorobenzylidene)(phenyDmetha11、
血ine を用いて反応を行い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精
製し,ジアステレオ混合物として7Ah(69%,1972mg,syπ:απガ=65:35)を得た.
diastereomedc miXれⅡe・7Ah;1H NMR (40O MHZ, CDC13)δ:0.83 (1H, d, j=フ.6 HZ),
1.43 (2H, d, j=フ.6 HZ),3.00 (0.67H, qd, j=フ.6,2.O HZ),3.62 (033H, qd, j=フ.6,52
HZ),3.90 (0.67H, d, j= 14.8),4.02 (033H, d, j= 14.8 HZ),4.50 (0.67H, d, j= 2.O HZ),
4.884.96 (1.43H, m),フ.12-フ.40 (9H, m); BC NMR (10O MHZ, CDa3)δ:9.555, B38,
45.19,4536,49.88,5520,55.66,58.66,126.6,127.0,127.5,127.9,127.97,128.03,
128.6,128.フ,129.02,129.05,129.1,1292, BO.0, BO.1,1333, B3.4, B4.1,135.フ,
B5.8, B62,1713,171.6; MS 加Z:285 (M-); 1恨、Ms calcd. for C17H16CINO:285.092
(M-), F0如d:285.092
1-Beπ劉1・3・柳ethyl-4-nlaph所41eπ一2,りazeガdiπ一2-0πe イえ4り





diastereomedc mixture・7Ai;1H NMR (40O MHZ, CDC13)δ:0.85 (2.4H, d, j= 72 HZ),
139 (0.6H , d, j= 72 HZ),3.15 (0.2H, qd, j= 72,2.4 HZ),3.57 (0.8H, qd, j= 72,5.6
HZ),3.80 (02H, d, j= 14.8 HZ),4.00 (0.8H, d, J = 14.8 HZ),4.B (02H, d, j= 2.4 HZ),
4.75 (0.8H, d, j -5.611Z),4.87 (02H, d, j = 14.8 HZ),4.94 (0.8H, d, j = 14.8 HZ),
フ.B-フ.19 (2H, m),725-736 (4H, m),フ.48-フ.54 (2H, m),フ.63-フ.67 (1H, m),フ.79-
フ.87 (3H, m);13C NMR (10O MHZ, CDC13)δ:9.825,1299,44.57,4473,5033,5539,
5837,62.43,123.フ,125.1,1262,126.4,126.5,126.64,126.67,126.73,127.84,127.90,
12794,12797,128.02,128.57,128.63,1287,12893,12894,129.16, B329, B334,











徒etidin・2-one 上の CH3基と C6H5 基間のNOE 測定と C3 位 C4位間のカップリング定
数(syπ form: J = 5.0-6.O HZ.α加 f0血: j= 2.0-3.O HZ)によって決定した.
Syπ・7Ca; A C010rless soHd; M.P.125.6-126.5 ゜C;1H NMR (40O MHZ, CDC13)δ:0.88
(3H, d, j = 72 HZ),3.67 (1H, qd, j = 72,5.6 HZ),3.75 (3H, S),5.16 aH, d, J = 5.6
HZ),6.80 (2H, m),722-738 (7H, m); BC NN爪、 aoo MHZ, CDC13)δ:9772,55.41,
4928,58.43,1142,1182,1269,127.9,128.5, B13,135.0,155.8,167.フ; MS I?VZ:267
(M-); HRMs calcd. for C17H17N02:267.126 (M-), F0如d:267.126; 1R (鴎r) cm、1:
1730.
aπti・7Ca; A C010rless solid; MP.42.043.0 ゜C; 1H NMR (40O MHZ, CDC13)δ:1.48
(3H, d, j = 72 HZ),3.11 aH, qd, j = 72,2.O HZ),374 (3H, S),4.54 (1H, d, j = 2.0
HZ),676イ.80 (2H, m),721-725 (2H, m),730-739 (5H, m); BC NMR (10O MHZ,
CDC13)δ: B.07,5526,5537,6271,114.1,118.1,125.フ,1282,128.9, B13, B79,
84
155.フ,167.5; MS 1アVZ:267 (M゛); HRMs calcd. for C17H17N02:267.126 (入f), F0如d:
267.126; 1R (KBr) cm'1:1736.
Uethy13・φ・抗etみ0町,pheπy14抗iπω・2一叛ethyl-3φheπyゆropaπoateイ8Cω
7Caを与える反応の副生成物としてSyπ、8Ca(6%,18.9mg)を得た.
Sy11-8Ca; A C010rless solid; M.P. B8.0-B8.5 ゜C;1H NMR (40O MHZ, CDC13)δ:1.15
(3H, d, j=フ.6 HZ),1.59 aH, br),294 (1H, qd, j=フ.6,4.8 HZ),3.61 (3H, S),3.68 (3H,
S),4.65 (1H, d, j= 4.8 HZ),6.45イ.49 (2H, m),6.65イ.69 (2H, m),720-731(5H, m);
BC NMR aoo MHZ, CDC13)δ:11.89,46.11,51.75,55.66,60.49,114.6,114.9,126.8,
127.1,1283,140.8,141.1,152.0,174.5; MS 11VZ:299 (M゛); HRMs calcd. for
C18H21N03:299.152 (M゛), F0如d:299.152;1R (KBr) cm、1:3382,1712.
1一φ・ueth0町,pheπyり・3一抗ethyl-4φ・m加Uor0柳etみyりPheπyりαZeガdiπ・2・0πeイフC6/
7Ca と同様の方法により 6C の代わりに 4・methoxy・N・(4・(tdauoromethyl).
benzylidene)benZ伽血ine を用いて反応を行い,カラムクロマトグラフィー(si02,
ACOEt:hexa11e = 1:4)で精製し,7Cb(syπ:57%,191.o mg. aπti:フ%,23.6 mg)を得た.
Sy子1-7Cb; A C010rless solid; MP.108.0-109.0 ゜C;1H NMR (40O MHZ, CDC13)δ:0.87
βH, d, j =フ.6 HZ),373 (1H, qd, j =フ.6,6.O HZ),3.76 (3H, S),521 (1H, d, j = 6.0
HZ),6.80イ.83 (2H, m),721-725 (2H, m),736 (2H, d, j= 8.4 HZ),フ.63 (2H, d, J
8.4 HZ);13C NMR (10O MHZ, CDa3)δ:9.867,4935,55.40,57.88,1143,118.1,123.8
(q, j = 2702 HZ),125.6 (q, j= 3.5 HZ),1272,127.8,1303 (q, j = 32.4 HZ), BO.9,
B9.4,156.0,167.1;19F NMR (90 MHZ, CDa3)δ:12.67 βF, S); MS 加Z:335 (M-);
HRMs calcd. for C18H16F3N02:335.113 (M-), F0如d:335.114; 1R (KBr) cm、1:1737,
1328.
απti・7Cb; AC010tless oil;1H NMR (40O MHZ, CDC13)δ':1.50 (3H, d, j= 72 HZ),3.10
(1H, qd, j= 72,2.O HZ),375 (3H, S),4.61 (1H, d, j = 2.O HZ),6.78イ.82 (2H, m),
フ.18-722 (2H, m),フ.46 (2H, d,ノ'= 8.4 HZ),フ.64 (2H, d, j= 8.4 HZ); BC NMR aoo
MHZ, CDC13)δ: B.172,55.55,55.58,6223,114.6,118.4,124.1 (q, j = 2703 HZ),
126.4 (q, J = 4.1 HZ),126.4, BO.9 (q, j = 32.8 HZ), B13,142.4,156.4,167.4; 19F
NMR (90 MHZ, CDa3)δ:12.62 (3F, S); MS 加Z:335 (八f); HRMs calcd. for
C18H16F3N02:335.113 (M゛), F0如d:335.114; 1R (neat) cm'1:1769,1331
Uetみy14U・φ・抗eth0勺,pheπyり一3・版ethyl・40xoazetidiπ.2,り6eπZoateイフCd




Sy11-7CC; A C010rless soHd; M.P.124.0-125.0 ゜C;1H NMR (40O MHZ, CDC13)δ:0.87
βH, d, j= 72 HZ),372 (1H, qd, j= 72,6.O HZ),375 (3H, S),3.92 (3H, S),521(1H,
d, j= 6.O HZ),6.78イ.82 (2H, m),721-725 (2H, m),731 (2H, d, j= 8.O HZ),8.04
(2H, d, j= 8.O HZ); 13C NMR (10O MHZ, CDC13)δ:9.801,4930,52.14,5538,58.02,
1142,118.1,126.9,129.8,129.9, BO.9,1403,155.8,166.4,1672; MS 加Z:325 (M゛);
HRMs calcd. for C19H19N04:325.131 (M゛), FOU11d:325.BI; 1R (KBr) cm、1:1756,
1725.
απti・7CC; A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.50 (3H, d, j= 72 HZ),3.11
aH, qd, j= 72,2.4 HZ),3.74 (3H, S),391 (3H, S),4.60 (1H, d, j= 2.4 HZ),6.76イ.80
(2H, m),フ.18-721 (2H, m),フ.40-フ.43 (2H, m),8.03-8.06 (2H, m); BC NMR (100
MHZ, CDC13)δ: B.19,52.27,55.49,55.54,62.46,114.5,1183,126.0,130.56,130.63,
BI.4,143.4,1563,166.フ,167.5; MS 加Z:325 (M゛); HRMs calcd. for C19H19N04:
325.BI(M-), F0如d:325.B2; 1R (neat) cm、1:1731.
4・φ・chloropheπyり一1・φ・抗et五0り,pheπyり・3・版ethy1αZetidiπ・2-0πe イフC4}
7Ca と同様の方法により 6C の代わりにⅣ・(4・chlorobe地ylidene)・4.methoxy、
be地en血ineを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexa11e= 1:4)
で精製し,7Cd(syπ:65%,195.7 mg.απti:4%,12.5 mg)を得た.
Sy11-7Cd; A C010rless solid; M.P.123.0-124.0 ゜C;1H NMR (40O MHZ, CDC13)δ:0.88
(3H, d, j = 8.O HZ),3.68 aH, qd, j = 8.0,52 HZ),3.75 (3H, S),5.B (1H, d, j = 52
HZ),6.78イ.82 (2H, m),フ.15-フ.18 (2H, m),721-フ.25 (2H, m),733-735 (2H, m); BC
NMR (10O MHZ, CDC13)δ:9.807,4927,55.41,57.83,1143,1182,1282,128.8,
BI.0, B3,フ, B39,155.9,167.3; MS 加Z:301 (M゛); HRMs calcd. for C17H16aN02:
301.0幻(M゛), F0如d:301.086;1R (neat) cm、 1735.
απti・7Cd; AC010rless oil;1HNMR (40O MHZ, CDC13)δ:1.47 (3H, d, j= 72 HZ),3.08
(1H, qd, j = 72,2.O HZ),3.74 (3H, S),4.52 (1H, d, j = 2.O HZ),67フィ.81 (2H, m),
フ.18-721 (2H, m),726-729 (2H, m),733-736 (2H, m); BC NMR (10O MHZ,
CDC13)δ: B.10,55.49,55.53,6223,114.5,118.4,127.4,129.5, BI.4, B4.4, B6.8,
1563,167.フ; MS 11VZ:301(M゛); HRMs calcd. for C17H16CIN02:301.087 (M-), F0如d
301.086; 1R (neat) cm'1:1732
1,4-BiSφ一抗eth0抑,,pheπyり・3・抗etみy1αZetidiπ・2・0πe イフC4)
7Ca と同様の方法により 6C の代わりに 4・methoxy・N・(4・methoxybenzylidene)、
be地伽如inを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexa11e = 1:4)
で精製し,7Ce(syπ:フフ%,228.8 mg. aπti:4%,12.o mg)を得た.
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Sy11-7Ce; A C010rless solid; MP.123.0-124.0 ゜C;1H NMR (40O MHZ, CDC13)δ:0.89
(3H, d, j=フ.6 HZ),3.63 (1H, qd, j=フ.6,52 HZ),375 (3H, S),3.80 (3H, S),5.11 (1H,
d, j = 52 HZ),6.フフィ.81 (2H, m),6.8フィ91 (2H, m),フ.B-フ.16 (2H, m),724-728
(2H, m); BC NMR (10O MHZ, CDC13)δ:9.フ71,4926,55.18,5536,57.98,1139,114.1,
1182,1267,128.0, B12,155.6,1592,167.9; MS 11VZ:297 (八f); HRMs calcd. for
C18H19N03:297.B6 (M、, F0山ld:297.B6;1R (KBr) cm、1:1730.
α元ti・7Ce; A C010rless oil;1H NMR (40O MHZ, CDa3)δ:1.45 (3H, d, j=フ.2 HZ),3.09
(1H, qd, j= 72,2.4 HZ),373 (3H, S),3.80 (3H, S),4.49 (1H, d, j= 2.4 HZ),6.75イ.79
(2H, m),6.88イ91(2H, m),721-729 (4H, m); BC NMR (10O MHZ, CDC13)δ: B.08,
55.39,55.52,62.61,1143,1147,118.4,127.4, BO.1,131.フ,156.1,159.9,168.1; MS
加Z:297 (M゛); HRMs calcd. for C18H19N03:297.B6 (八r), F0如d:297.B7;1R (neat)
Cm、:1738.
1・φ・ueth0り,pheπyり・3・抗ethyl・4φ・tob,1αZeガdiπ・2-0πe イフ(カ
7Ca と同様の方法により 6C の代わりに 4・methoxy・N・(4・met11ylbe此ylidene)、
be地en如ineを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexa11e= 1:4)
で精製し,7Cf(syπ:83%,234フmg.απti:3%,73 mg)を得た.
Sy11-7Cf; A C010rless solid; M.P.115.0-119.0 ゜C; 1H NMR (40O MHZ, CDC13)δ:0.88
(3H, d, j=フ.6 HZ),234 (3H, S),3.64 (1H, qd, j=フ.6,5.6 HZ),3.75 (3H, S),5.12 (1H,
d, j = 5.6 HZ),67フィ.81 (2H, m),フ.10 (2H, d, J =フ.6 HZ),フ.16 (2H, d,ノ'=フ.6 HZ),
7247.28 (2H, m); BC NMR (10O MHZ, CDa3)δ:9.80,21.19,4932,55.53,58.42,
114.5,118.5,127.14,129.5, BI.6, B22, B8.0,156.1,1682; MS 加Z:281 (M-);
HRMs calcd. for C18H19N02:2幻.142 (M゛), F0如d:2幻.142;1R (郎r) cm、1:1732.
απti・7Ct A C010rless oil;1H NMR (40O MHZ, CDa3)δ:1.46 (3H, d, j= 72 HZ),234
(3H, S),3.09 (1H, qd, j= 72,2.4 HZ),373 (3H, S),4.50 (1H, d, j= 2.4 HZ),6.75イ.19
(2H, m),フ.18-726 (6H, m); BC NMR (10O MHZ, CDC13)δ:1325,2134,55.56,55.66,
6297,114.6,118.6,1262, BO.1,131.9, B5.4, B8.6,1563,1683; MS 加Z:281 (八r);
HRMs calcd. for C18H19N02:281.142 (M゛), FOU11d:281.141; 1R (neat) cm'1:1738.
4ml・chloropheπyり一1・φ・抗etみ0勺,pheπyり・3一抗ethylazetidiπ・2-0πe イフCgj
7Ca と同様の方法により 6C の代わりにⅣ・(3・chlorobe地ylidene)、4、methoxy.
be11Zen血ineを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexa11e= 1:4)
で精製し,7C容(syπ:78%,235.7 mg. a元ti:6%,17.7 mg)を得た.
Sy11-7Cg; A C010rless solid; M.P.123.0-124.0 ゜C;1H NMR (40O MHZ, CDC13)δ:090
(3H, d, j = 72 HZ),3.68 (1H, qd, j = 72,6.O HZ),3.76 (3H, S),5.11 aH, d, j = 6.0
HZ),679イ.83 (2H, m),フ.09-フ.12 (1H, m),722-732 (5H, m); BC NMR (10O MHZ,
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CDC13)δ:9.701,4920,5529,57.69,1142,118.0,1249,126.8,128.1,129.8,130.8,
B4.6, B72,1557,1672; MS 加Z:251(M-); HRMs calcd. for C17H17NO:251.131
(M゛), F0如d:251.B2;1R (鴎r) cm、1:1736.
aπti・7C套; A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.48 (3H, d, j= 72 HZ),3.10
(1H, qd, j =フ.2,2.O HZ),375 (3H, S),4.51 aH, d, j -2.O HZ),6.78イ.82 (2H, m),
720-734 (6H, m);13C NMR (10O MHZ, CDC13)δ: B.12,55.51,55.54,6223,114.6,
118.4,124.1,1263,128.8, B07,131.4, B53,140.5,1563,167.5; MS 加Z:251 (M-);
HRMs calcd. for C17H17NO:251.BI(M゛), F0如d:251.B2;1R (neat) cm'1:1732.
4イひChloropheπyり・1一φ・抗eth0り,pheπyり・3・抗ethylazeガdiπ・2-0πe イフCh/
7Ca と同様の方法により 6C の代わりにN・(2・chlorobenzylidene)、4"methoxy、
be11Zen血ineを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexatle= 1:4)
で精製し, syπ・7Ch(93%,280.6 mg)を得た.
Syπ・7Ch; A C010rless solid;1H NMR (40O MHZ, CDC13)δ:090 (3H, d, j=フ.6 HZ),
3.68 (1H, qd, j=フ.6,5.6 HZ),3.76 (3H, S),5.12 (1H, d, j= 5.6 HZ),6.79イ.83 (2H, m),
フ.10-フ.B (1H, m),722-731 (5H, m); BC NN爪. aoo MHZ, CDC13)δ:9.84,49.45,
55.53,5797,114.6,118.4,1253,1273,128.6,1302, B13, B5.0, B7フ,1563,
167フ; Ms nvz:251(M゛); HRMs calcd. for C17H17NO:251.BI(M゛), F0如d:251.132;
IR (neat) cm'1:1749
1一φ・uetみ0町,,pheπyり一3一抗ethyι・4・Sか1),14Zeガdiπ・2-0πe イフCり
7Ca と同様の方法により 6C の代わりに 4・methoxy・Ⅳ'・((の・3・phenyla11ylidene)・
be11Zen血ineを用いて反応を行い,カラムクロマトグラフィー(si02,ACOEt:hexa11e= 1:4)
で精製し,61%収率で 7Ci(syπ:38%,110.9 mg.απti:23%,68.o mg)を得た.
Syπ・7Ci; A ye110w oil;1H NMR (40O MHZ, CDC13)δ:127 (3H, d, J = 8.O HZ),3.54
3.61 (1H, m),376 (3H, S),470473 (1H, m),624 (1H, dd, j= 16.0,8.4 HZ),675 (1H,
d, j= 16 HZ),6.81イ.85 (2H, m),726-フ.41(7H, m); BC NMR (10O MHZ, CDa3)δ:
9.878,49.18,55.60,57.49,114.6,118.4,125.0,126.8,128.5,1289, B22, B5.5,1362,
1563,168.0; MS 加Z:293 (八r); HRMs calcd. for C19H19N02:293.142 (入r), F0如d:
293.142; 1R (neat) cm、1:1732.
απti・7Ci; A ye110w oil;1H NMR (40O MHZ, CDa3)δ:1.44 (3H, d, j = 72 HZ),3.12
(1H, qd, j= 72,2.8 HZ),376 (3H, S),420 (1H, dd, j= 82,2.8 HZ),6.47 (1H, dd, j=
16.0,82 HZ),6.78 (1H, d, j = 16.O HZ),6.81-6.65 (2H, m),725-フ.40 (7H, m); BC
NMR (10O MHZ, CDC13)δ:12.82,52.47,55.59,62.12,114.6,118.4,126.8,127.4,
128.5,128.9, B23, B4.1, B6.1,1563, B7.6; MS 加Z:293 (M゛); HRMs calcd. for
C19H19N02:293.142 (M、, Foutld:293.142; 1R (neat) cm、1:1732.
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1・φ・ueth0り,P五eπyり一3・抗ethyl-1・azaspir013.Sノπ0π4π・2・0πe イフq/
7Ca と同様の方法により 6C の代わりに N・cyclohexylidene・4・methoxybe11Zen血ine
を用いて反応を行い,カラムクロマトグラフィー(ACOEt:hexa11e = 1:9)で精製し,7Cj
(48%,124.5 mg)を得た.
A C010rless oil;1H NMR (40O MHZ, CDa3)δ:1.141.45 (3H, m),139 (3H, d, j= 72
HZ),1.70-1.88 (4H, m),1.95-1.99 (2H, m),2.10 (1H, td, j= 127,32 HZ),2.96 (1H, q,
j= 72 HZ),3.78 (3H, S),6.83イ.87 (2H, m),738-フ.43 (2H, m); BC NMR (10O MHZ,
CDC13)δ:1022,2425,24.47,25.07,3033,37.03,53.914,55.58,64.93,114.5,121.8,











溶媒を留去し,残澄をカラムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,
Syπ・7Ck(フフ%,1082 mg)で得た
Sy11-7Ck A C010rless solid; M.P. B7.0-B7.5 ゜C;1H NMR (40O MHZ, CDC13)δ:0.82
(3H, t, j =フ.6 HZ),1.12-125 (1H, m),1.46-1.57 (1H, m),3.46 aH, td, j = 8.0,5.6
HZ),3.74 (3H, S),5.15 (1H, d, j = 5.6 HZ),67フィ.80 (2H, m),722-727 (4H, m),
731-738 (3H, m); BC NMR aoo MHZ, CDC13)δ:11.85,18.96,55.52,5636,58.43,
114.46,118.5,127.4,1283,128.8, BI.5, B5.4,156.1,167.8; Ms nvz:281 (M-);
HRMs calcd. for C18H19N02:281.142 (M゛), F0如d:2幻.142;1R (郎r) cm、1:1731.
3・Beπぴ1-1イ4抗eth0抑,,P五eπyり・4ψheπyι4Zetidiπ・2・0πe イフCり
7Ckと同様の方法により2fの代わりにケイヒ酸メチルを用いて反応を行い,カラムク
ロマトグラフィー(si02,ACOEt:hexa11e = 1:4)で精製し,7CI(66%,113.5 mg)を得た.
Sy11-7CI: A C010rless soHd; MP.140.0-140.5 ゜C;1H NMR (40O MHZ, CDC13)δ:2.46
aH, dd, j= 152,10.O HZ),2.98 (1H, dd, j= 152,52 HZ),373 βH, S),3.90 (1H, dt, j
152,52 HZ),5.15 aH, d, j= 52 HZ),6746.80 (4H, m),フ.10-フ.18 (4H, m),722-
726 (3H, m),730-735 (3H, m); BC NMR (10O MHZ, CDC13)δ:31.07,55.52,55.70,
58.68,114.4,118.5,1262,127.6,1283,128.5,128.6,1287, B12, B4.8, B8.4,156.0,




ムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,7CO(98%, B72 mg)を得
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、^●
Sy11-7CO: A C010rless solid; MP.146.5-147.0 ゜C;1H NMR (40O MHZ, CDC13)δ:0.83
(3H, S),1.51 (3H, S),3.14 (3H, S),4.76 (1H, S),67フィ.81 (2H, m),フ.17ーフ20 (2H, m),
723-736 (4H, m); BC NMR (10O MHZ, CDC13)δ:18.06,2291,55.51,55.53,66.65,
114.4,118.6,126.フ,128.1,128.フ, BI.6, B5.8,1559,171.0 ; MS 加Z:281 (M゛);
HRMs calcd. for C18H19N02:281.142 (八f), F0如d:2幻.142;1R (KBr) cm、1:1731.
3・イおUt-1-eπyり一1イ4抗etみ0町,,pheπyり一4ψみeπy1αZetidiπ一2-0πe イフCq}
7Ckと同様の方法により2fの代わりにソルビン酸エチルを用いて反応を行い,カラ
ムクロマトグラフィー(si02, ACOEt:hexa11e = 1:4)で精製し,απti、7Cq の三/Z 混合物
(59%,90.o mg,Ξ/Z= 93:フ)を得た.
(Ξ/Z)・απti・7Gq: AC010rlesssolid;1H NMR (40O MHZ, CDC13)δ:0.93 (03H,t, j= 72
HZ),1.01 (3H, t, j= 72),192-2.04 (02H, m),2.06-2.13 (2H, m),3.64-3.67 (1H, m),
3.73 (1.1H, m),3.93-396 (0.1H, m),4.67 (0.1H, d, j = 2.8 HZ),4.70 aH, d, j = 2.4
HZ),5.57-5.66 (1.1H, m),5.70-5.84 (1.1H, m),6.75イフ9 (22H, m),720-725 (22H,
m),729-738 (5.5H, m); BC NMR aoo MHZ, CDC13)δ: B28,1430,21.49,2275,
2570,55.12,5933,62.05,6225,63.60,114.4,1183,118.4,1213,121.4,1259,126.0,
128.5,129.2, BI.4, B7.8, B8.1,1382,156.1,165.8; MS 加Z:307 (M、); HRMs calcd.
for C20H21N02:307.157 (M-), F0如d:307.157.
3・β・Hydr0り,propyり一1・φ・叛eth0り,pheπyり・4φheπylazetidiπ一2-0πe イフCπj
7Ckと同様の方法により2fの代わりに5,6、ジヒドロ、2H、ピラン.2.オンを用いて反応を
行い,カラムクロマトグラフィー(si02, ACOEt:heX砥le = 1:1)で精製し,απガ.7Cn(20%,
31.1 mg)を得た.
απti・7Cn: AC010rless solid; M.P.124.0-124.5 ゜C;1H NN恨、(40O MHZ, CDC13)δ:173-
1.82 (2H, m),1.89 (1H, br),1.96-2.04 (2H, m),3.11 (1H, td, j = 72,2.8 HZ),3.68-
3.74 (2H, m),3.74 (3H, S),4.63 (1H, d,ノ'= 2.811Z),6.76イ.80 (2H, m),720-72.4 (2H,
m),730-739 (5H, m); BC NMR (10O MHZ, CDC13)δ:25.41,30.48,55.52,6033,
61.57,6225,114.5,118.5,126.1,128.6,129.4,131.5, B82,1563,167フ; MS I?VZ:311




い,カラムクロマトグラフィー(si02, ACOEt:hexa11e = 2:3)で精製し,19(syπ:5%,フ.8 mg.
aπti:22%,34.9 mg)を得た.
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Sy11-19: AC010rless solid; M.P.180.0-182.0;1H NMR (40O MHZ, CDC13)δ:134 βH, d,
j= 6.8 HZ),237 (3H, S),2.78 (3H, S),320-326 aH, m),3.66 (3H, S),4.42 aH, d, j=
4.O HZ),5.65 (1H, br),6.41イ.45 (2H, m),6.62-フ.66 (2H, m),フ.17ーフ.22 (1H, m),724
730 (4H, m); BC NMR (10O MHZ, CDC13)δ:16.88,35.52,37.07,41.12,55.87,61.88,
1139,1149,126.5,1273,128.6,141.8,1432,1513,174.6; MS 加Z:312 (M゛); HRMS
Calcd. for C19H24N202:312.184 (M-), F0山ld:312.184;1R (郎r) cm、1:3357,1633
απti・19: A C010rless soHd; M.P.119.5-120.5 ゜C; 1H NMR (40O MHZ, CDC13)δ:1.14
(3H, d, j = 6.8 HZ),1.56 (1H, S),2.86 (3H, S),2.95 (3H, S),3.07-3.13 (1H, m),3.66
(3H, S),4.40 (1H, d, j= 52 HZ),4.64 (1H, br),6.41イ.45 (2H, m),6.62イ.66 (2H, m),
フ.20-フ.40 (5H, m); BC NMR (10O MHZ, CDC13)δ:12.43,35.82,37.43,42.12,55.80,
60.65,114.フ,1152,1269,1273,128.6,142.1,142.1,152.1,1747; MS 加Z:312 (八r);
HRMs calcd. for C19H24N202:312.184 (M゛), FOU11d 312.184; 1R (鴎r) cm、 3350,
1633.
X・ra c stαιιo ra hicaπαIsis0 απガー19:
Ihe product was recrysta11ized 丘'om ethyl acetate・hexa11e. The single crystal was
m01Ⅱlted on a glass flber. AⅡ measurements were made on a Rigaku R・AXIS RAPID
di缶'actometer using grapMte monoC11romated cuKa(λ= 1.54187 A ) radiation. The 2θ
(max) value cut of 136.5゜. The crystal stNcture was solved by the slR20082 direct
methods a11d refined by the 6.111・matdx least sq11ares using the prograln cRYSTALS3.





































The crystalstNct11re has been deposited atthe cambridge crysta110grapMC Data centre










4・auorobe地en雛nine(6G,0.5 mmoDの THF(1.25 mL)に, BF3・Et20(0.6 血101,1.2
equiv.)を加え 30分撹桴した.30分後,5,6、ジヒドロ、2H、ピラン、2、オン(2琴,0.61血ODを
加え,直ちにジエチノレ亜鉛(1.5 mι,1.OM in hexa11e,1.5 mmoDをゆっくり滴下し,24
時間反応させた.この反応溶液を氷とSat.NH4C1の水溶液に注ぎ, ACOEtで抽出した.
AC0動層を飽和NaC1水溶液で洗浄した後,無水Mgs04で乾燥,減圧下で溶媒を留
去し,残澄をカラムクロマトグラフィー(si02, ACOEt:hexa11e = 2:3)で精製し,απti、7Ga
(46%,933 mg)を得た.
απti・7Ga: A C010rless solid; MP.75.5-76.0 ゜C;1H NMR (40O MHZ, CDC13)δ:1.73-
2.00 (5H, m),3.10 aH, td, j = 8.0,2.4 HZ),3.68 (2H, t, j = 6.4 HZ),4.56 (1H, d, j
2.4 HZ),5.04 (2H, S),6.89-698 (4H, m),726-727 (4H, m),730-フ.42 (5H, m); BC
NMR (10O MHZ, CDC13)δ:25.41,30.48,55.52,6033,61.57,6225,114.5,118.5,
126.1,128.6,129.4, BI.5, B82,1563,167フ;19F NMR (CDC13,376 MHZ)δ:.55.フー
・55.8 (1E m); MS 1↑VZ:405 (M゛); HRMs calcd. for C25H24則03:405.174 (Nf), F0如d:








aπti・7Gb: A C010rless oil;1H NMR (40O MHZ, CDa3)δ':1.79-2.06 (4H, m),231(1H,
br),3.043.B (1H, m),5.04 (2H, S),6.88-フ.04 (6H, m),フ.19-フ.42 (11H, m); BC NMR
aoo MHZ, CDC13)δ:25.06,36.57,36.71,6039,60.44,61.19,7020,73.17,73.40,
115.4 (d, j= 22.1 HZ),115.5 (d, j = 21.1 HZ),115.6,1159 (d, j= 23.O HZ),118.5 (d, j
8.5 HZ),1273,127.4 (d, j = 22.O HZ),127.5 (d, j =フ.7 HZ),127.6,1282,1287,
129.フ, B4.0, B67,140.0 (d, j = 2.9 HZ),141.0 (d, j = 2.9 HZ),159.1 (d, j = 242.4
HZ),159.1,1623 (d, j = 244.4 HZ),167.フ,167.8; 19F NMR (CDC13,376 MHZ)δ:
・51.フ-51.8 (1F, m),・54.9-55.o aF, m); MS 加Z:499 (M-); HRMs calcd. fbr
C31H27F2N03:499.196 (八f), F0如d:499.196.
(士)・Ezetimibe
Ar 雰囲気下,室温にて P田C(5.5 m01%)の ACOEt・MeoH(1:1,10mL)溶液に,
伽ti・7Gb(02 mm01)を加えた後,減圧下水素置換し,24h反応させた.反応液はろ過
によりP田C を取り除き,減圧下で溶媒を留去し,残澄をカラムクロマトグラフィー(si02,
ACOEt:hexa11e = 1:D で精製し,(士)・ezetimibe(80%,65.5 mg)を1昇た.
(士)・ezetimibe: A C010rless oil; 1H NMR (40O NⅡ・{Z, DMSO.d6)δ:1.59-1.86 (4H, m),
3.00-3.06 aH, m),4.424.53 (2H, m),4.754.フ7 aH, m),523-524 (1H, m),6.69-
6.72 (2H, m),フ.05-731 aoH, m),9.78 aH, br); BC NMR aoo MHZ, DMSO、d6)δ:
25.07,3694,59.92,60.06,60.10,71.59,71.65,1152 (d, j = 202 HZ),1162,116.5,
H8.8 (d, j=フ.5 HZ),128.1 (d, j= B.4 HZ),128.1,128.4 (d, j= 4.8 HZ), B4.5,142.6
(d, j = 4.8 HZ),142.フ(d, j = 5.7 HZ),158.0,158.5 (d, j = 238.6 HZ),161.6 (d, j =
240.6 HZ),167.8,1679; 19F NMR (CDC13,376 MHZ)δ:.55.4-55.5 (1F, m),、57フー







ACOEt:hexa11e = 1:1)で精製し,απti、7HC(17%,34 mg)を得た.
απti・7HC: A C010rless oil;1H NMR (40O MHZ, CDa3)δ:178-2.08 (4H, m),234 (3H,
S),2.43 (1H, br),4.554.57 aH, m),4.664.69 (1H, m),6.14 (1H, br),6.82イ.94 (4H,





4・(6・O×0-3,6・dihydro-2H・pyran・2・yDbe地oate を用いて反応を行うと, aπti、7Hd (20%,
45mg)を得た.
απti・7Hd: AC010rless oil;1H NMR (40O MHZ, CDC13)δ:1.09-129 (5H, m),3.07-3.08
(1H, m),320 (1H, br),3.88 (3H, m),4.524.54 (1H, m),475476 (1H, m),6.81イ.90
(4H, m),フ.12-720 (4H, m),733-737 (2H, m),793-フ.96 (2H, m); MS 11VZ:449 (M゛);






απti・7He: A C010rless oil; 1H NMR (CDC13)δ:1.67 (1H, br),1.80-2.09 (1H, m),230
aH, br),3.53-3.12 (1H, m),4.544.57 aH, m),4.684.71 (1H, m),6.81-6.90 (4H, m),








aπti・7Hf: A C010rless oil;1H NMR (40O MHZ, CDC13)δ':1.83-235 (5H, m),3.043.12
(1H, m),3.80 (3H, m),4.544.57 (1H, m),4.644.67 aH, m),5.51 (1H, br),6.81イ.94







απti・7H留: A C010rless oil;1H NMR (40O MHZ, CDC13)δ:1.82-2.03 (4H, m),295-3.10
(1H, m),4.534.55 (1H, br),4.78 (1H, br),630 (1H, br),6.80イ91 (1H, m),フ.B-フ.22
aH, m),739-フ.42 (H, m),フ.547.56 (4H, m),733-737 (2H, m),フ.93-796 (2H, m);
MS 加Z:459 (M-); HRMs calcd. for C25H21F4N03:459.146 (M゛), F0如d:459.146.
4イ4fおeπひ10り,jP五eπyり・1・gゾ1UoroPみeπyり・3・C・U・hydr0り,cvdoh4yりethyりαZeガdiπ・
2-0πe 41πガ・7Gh/
απti・7Ga と同様の方法により 2g の代わりに 1-oxaspiro[5.5]噂dec・3・en・2-one を用い
て反応を行い,απti・7Gh(11%,21.1 mg)を得た.
απti・7Gh: A C010rless oil; 1H NMR (40O MHZ, CDC13)δ:121-2.03 (14H, m),3.05-
3.10 (1H, m),4.57 aH, d,ノ'= 2.O HZ),5.04 (3H, S),6.88イ98 (4H, m),721-フ.42 (9H,
m); BC NN恨、(10O MHZ, CDa3)δ:2227,22.63,23.83,3726,37.66,60.95,6131,
70.12,71.14,115.6,1159 (d, j = 23.O HZ),118.4 (d, j = 8.6 HZ),1273,127.6,1282,
1287,129.9, B4.1 (d, j = 2.9 HZ), B6.8,159.0 (d, j= 241.5 HZ),159.1,168.0; MS











Phosphate bua'ered saline (PBS)
137 mMNacl,8.1 mMNa2HP04,2.68 mM KCI,1.47 mM K112P04, PH7.4
コレステローノレ除去培地
Dulbecco'S Modi丘ed Eagle Medi血(DMEM)培地
+5% Lipoprotein Deficient semn (LPDS),1.5% Methy1β・cyclodext血(N仏CD),
10 μM compactin,50 μM mevalonate
コレステローノレ添力口土音地
DMEM培地
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